Prenatal development of the optic projection in albino and hooded rats.
The development of retinofugal projections has been examined in albino and hooded rat embryos from embryonic day 16 to birth (E21.5). Horseradish peroxidase (HRP) was injected intraocularly through the uterine wall and its anterograde transport revealed with TMB and DAB. The retrograde transport of HRP or the fluorescent dyes Nuclear yellow, Fast blue and propidium iodide from optic tract, superior colliculus (SC) or lateral geniculate body (LG) injections was used to demonstrate the origin of the projections. Superficial projections to the contralateral SC were first identified at E16. A light projection to the entire medio-lateral extent of the ipsilateral SC could be detected a day later. The optic axons grow over the surface of the diencephalon at E16 and it was only at later stages that the fibers were observed to invade successively deeper parts of the LG. A superficial projection to the ipsilateral LG could first be detected at E17. Both the ipsilateral and contralateral projections grew through the entire dorso-ventral extent of the lateral geniculate body: some restriction of the axons to their normal adult termination zones could be detected by E21. No difference in the distribution of projections could be detected between the albino and pigmented rats although the projections were lighter, and possibly because of this were detected later, in the albino rats. At all the ages examined in this study labeled retinal ganglion cells were observed in the non-injected eyes after injection of label into the contralateral eye. The use of persistent fluorescent dyes showed that these retinal ganglion cells did not survive for more than 5 days postnatally. The projection to the uninjected eye came preferentially from ganglion cells in the lower nasal retina while the ipsilateral central projections came predominantly but not exclusively from the lower temporal retina of the injected eye. It appears, therefore, that the initial projections of optic axons in the rat are not limited to their normal termination zones and that the choice of pathway at the chiasm appears to be only loosely controlled.